We demonstrate an organic polariton condensate that exhibits nonlinear interactions at room-temperature. Upon reaching threshold, we observe a superlinear power dependence, a power-dependent blueshift and the emergence of long-range spatial coherence resulting from polariton interactions. Over the last two decades, polariton devices have attracted significant interest from researchers owing to the many fascinating phenomena observed such as stimulated scattering, parametric amplification, condensation and superfluidity. Cavity polaritons are bosonic half-light half-matter quasi-particles that, under the right conditions [1, 2] , form a macroscopic condensate in the ground state. This condensate decays through the cavity mirrors, thus providing coherent light-emission: a phenomenon termed polariton lasing. The threshold for polariton lasing can be significantly lower than that required for conventional photon lasing [3] . In inorganic semiconductors, the condensate's nonlinear character results principally from the Coulomb interaction between Wannier-Mott excitons [3] . In contrast, interactions between the tightly bound Frenkel excitons -characteristic of organic semiconductors -are considerably weaker and were notably absent in the only reported demonstration of an organic polariton condensate [4] .
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In this paper we demonstrate a room temperature organic polariton condensate that exhibits a power-dependent blueshift due to nonlinear interaction between Frenkel excitons [5] . The studied samples consist of a thermally evaporated 2,7-bis[9,9-di(4-methylphenyl)-fluoren-2-yl]-9,9-di(4-methylphenyl)fluorene (TDAF) thin film enclosed in an all-dielectric (SiO 2 /Ta 2 O 5 ) microcavity (Fig. 1a) . TDAF was chosen due to its high quantum efficiency (0.43) and high photostability. The microcavity consists of nine pair of SiO 2 (44 nm) and Ta 2 O 5 (68 nm) which are engineered to give a broad photonic stopband centered around the TDAF exciton resonance at ~3.5eV. 
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To obtain the microcavity dispersion relation, we measured its angle-resolved reflectivity. Using a coupled harmonic oscillator model, we find a Rabi splitting of Ω ~ 600 meV. The nonlinear and lasing properties of our sample are examined by exciting our microcavity non-resonantly using 250 fs pulses at  385 nm. The power-dependent emission spectra obtained at normal incidence are shown in Fig. 1b . The superlinear increase of the photoluminescence PL above the threshold of 39 μJ/cm 2 is accompanied by a simultaneous blueshift of the emission energy and a collapse, in momentum space, of the emission to the bottom of the lower polariton LP branch. However, a we only observe polariton lasing for detunings Δ -320 meV, and b) the above threshold emission is almost completely transverse-magnetic-polarized. The former is attributed to the large Stokes shift of TDAF, which inhibits efficient pumping of the LP at energies above that of the vibrationally relaxed electronic excited state, while the former is attributed to the microcavity absorbance, which for large pump angles, is only significant for transverse magnetic polarization.
To further examine the polariton interactions, a macroscopic model including the exciton saturation nonlinearity [6] is used to model the blueshift and was found to be in a good qualitative agreement with the experimental data. Furthermore, the lifetime of the polariton condensate was measured using a streak camera. A reduction in the LP lifetime was observed from 230 ps to 30 ps upon increasing the pump fluence that is attributed to the onset of the stimulated scattering to the condensate. In addition, by using a Michelson interferometer in a retroreflector configuration, we studied the first order spatial coherence g (1) (r,r') of our samples. Preliminary images of our condensate fringe patterns indicate a g (1) (r) of ~70% within 3 μm of the centre point. In conclusion, we have observed the formation of a room-temperature condensate. Interestingly, the mechanism governing the polariton lasing in our samples is suggested to be different from previous reports [4] . It is worth noting: a) the ease of our samples fabrication, b) the remarkably low threshold of 880 pJ absorbed pump fluence and c) that our samples continue to exhibit lasing several months after fabrication.
